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Outline:

1. Refrigerator energy efficiency: a short historical interrogation
+growth in per unit energy consumption

+energy efficiency vs. consumption
+dissecting refrigerator energy growth over time

2. Energy Guide labels, Consumer Reports refrigerator tests:
two close readings

3. Regulatory embrace of consumption as framework
+ environmental responsibility and profitability
+ social meanings of regulation
+ waning of principled advice



The triumph of refrigerator energy efficiency standards:
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the rise and fall of average new refrigerator UEC
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Explaining decline in refrigerator energy efficiency (l)
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Figqure 1-3. Estimates of average power consumption of refrigerators.

Center for Policy Alternatives, 1974




Explaining growth in refrigerator energy consumption (ll)

“The electric utilities, through EEI and NEMA, are directing their sales efforts
toward the sales of refrigerator-freezers and combos in order to boost the
kwh usage of refrigerators from the present 500 to the 1,300 kwh that the
new boxes draw. This means $20 a year extra to the utility when a customer
owns one of your deluxe refrigerator-freezers or combos.

The Utilities not only want the extra load your refrigerator-freezers will provide,
they are ready to spend millions of dollars to get it.”

Electrical Merchandising Week, 1962



gallons per flush (gpf)

Market barriers or mischief: inflection points for toilets,
washing machines, and refrigerators in the US
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Refrigerator standards’ effect on pool of available new
Top-Freezer models

LBNL, 1997



Refrigerator energy efficiency: win — win - win

consumers economy environment
choice sales energy savings
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requires information GDP growth savings # reduced consumption

“As would be expected, the average base case energy consumption increased as
size increased, and correspondingly, the average energy savings generally
iIncreased as size increased. It is interesting to note that the greatest percent
savings also occurs in the largest units and the smallest percent savings occurs in
the smallest units [...] the most efficient refrigerators being 23 cubic feet or greater,
saving 33% beyond standards. The lowest efficiency models were smallest, 14-17
cubic feet, which saved 20% beyond standards.”

Xenergy, “Impact Evaluation of Pacific Gas & Electric Company’s 1996 Residential Appliance Efficiency Incentives Programs,” 1998
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avg annual fridge kWh/capita

Trends in per capita Refrigerator energy consumption
in six OECD countries
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Refrigerator energy efficiency’s legacy
Apportioning change in total U.S. refrigerator energy consumption (normalized to 1957)
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quads of energy

Changes in Total US Refrigerator Energy:
Past & Necessary to Comply with Executive Order S-3-05
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2. Energy Guide & Consumer Reports:
Information, choice, & desire

Informational label (1980-present)

Consumer test magazine(1938-present)
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Energy Guide label: early conceptions of purpose

“Responsibility for the communication decisions on the energy labels was
assigned to two agencies. The Federal Trade Commission was given
responsibility for establishing the exact format of the labels. [...] Meanwhile,
the Department of Energy was given responsibility for a consumer education
(persuasion) program to increase the importance of energy information in
consumer decisions. This activity is intended to complement the energy
labeling program. Thus, while the goal of the labeling program is clearly to
reduce energy consumption, the labels themselves are not expected to totally
serve both the motivational and informational roles.” McNeil & wilkie, 1979

“If energy information stimulates interest in energy efficient models, refrigerator
buyers could respond in a combination of three major ways:

» By purchasing a manual rather than a frost-free defrost
* By shifting to a smaller size refrigerator that is generally more efficient

* By selecting the most efficient model within a particular size category”
Anderson & Claxton, 1982



Energy Guide label: evolution of official purpose

The purpose of the Energy Guide label is

“to encourage consumers to comparison-shop for energy-efficient household
appliances. [...] the rule will permit consumers to compare the energy efficiency of
competing appliances and to weigh this attribute against other product features in
making their purchasing decisions. [...] the availability of this new information
should enhance consumer demand for appliances that save energy.”

Federal Register 44 (1979)

“The label serves two important purposes. First, the detailed operating cost and
energy consumption information on the label allow consumers to compare the total
cost of competing models. Second, the label aids consumers who are seeking to
buy high-efficiency products that reduce energy use and thus help the
environment.” Federal Register 72 (2007)



Energy Guide labels assume and reinforce low priority
consumers’ place on energy when shopping for appliances
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Consumer Reports champions energy efficiency

" ENVIRONMENT
Why energy efficiency matters

A more-efficient model may  lts lower electricity use
cost less in the long run, means less pollution from
despite being higher priced. power plants.

Emissions from use

Emissions from use
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Consumer Reports 1998



Consumer Reports obscures a more inclusive set of choices
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Size and price comparisons of new refrigerators
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Consumer Reports, energy efficiency,
and (inferred) consumer desire

“How Efficient? Refrigerators, one of the biggest energy-consuming appliances
at home, have chalked up impressive gains in efficiency: Models sold nowadays
work on about one-third less energy than those of a decade ago. The tested
models averaged 1500 kilowatt-hours a year—only about the amount of electricity
you'd use if you burned one 100-watt and one 75-watt bulb all the time.”

“How costly to run? Our estimates range from about $29 for the General
Electric, Hotpoint, and Sears cubes to $42 for the intermediate Avanti. But low
E'u =  overall energy costs don’t necessarily mean high energy efficiency. The cubes
e i ' are the cheapest to run in terms of actual electricity used, but they consume the
most energy per cubic foot of capacity.”

Interior (usable)| kWh/yr Price KWh/ | Price/

volume cubic cu.ft.-yr| cu. ft.

Amana SZD27K 16.7 1,464 $1,490 88| $89
GE TAGSL 5.2 379 $285 73] $55

Source: 1991 CU tests, author’s calculations

Energy efficiency as stick with which to beat nonconforming perspectives and products



3. Regulatory embrace of consumption as framework

« ‘Consumption’ & ‘EE’ unequal
parties to the negotiations

« EE allows industry to overcome
marketing vulnerability in “70s

« EE fills government’s need for
symbolic action

« EE well suited to industry priorities

regulatory embrace of

consumption
symbolic meanings legitimize choices

N\ '4

social meanings of regulation




Consumer preferences: aligning Menergy efficiency with them

Consumer vs. citizen

experts ‘know’ what consumers desire
experts also know what is profitable
upscale version = $$
environmentally preferred version = $$

}

tempting to associate upscale with
environmental responsibility
(however obliquely)




“For retailers, Energy Star offers another sales pitch and another way to move those
high-end products,’ said Hewan Tomlinson, research associate at D&R International,
Ltd., the environmental policy consulting firm that's implementing the program for the
DOE. The hope, Tomlinson said, is to create consumer demand for energy-saving
appliances with the help of retailers and utility rebates.” pealerscope, 1997




Waning of principled advice

“That manufacturers and dealers regard
the cheaper models largely as bait to
bring the consumer into the store is
apparent from almost any issue of the
refrigerator trade magazines. Once in
the store, they hope to ‘sell’ him on the
higher-priced models.” consumer Reports, 1940

"This [bundling features and size] tends
to force the consumer who wants a big
refrigerator to buy a model with
expensive features which she may or

may not want, but can't well avoid.”
Consumer Reports, 1952

“You can never be too rich or have too
much fridge space.” Consumer Reports, 2004



Conclusions

* Energy efficiency is a means not an end

« “Having our cake and eating it too” seductive but unhelpful in long run

* Pursuit of energy efficiency
displaced & inverted rules of
thumb; non-experts unable
to understand or critique
expert choices and
decisions






US per capita refrigerator energy consumption over time
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kWh/cu.ft.-year

Energy consumption and energy efficiency of
Manual Defrost refrigerators through time
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